Physical activity can reduce symptoms and improve wellbeing in people who have asthma, and organized sport is one way for children and youth with asthma to engage in exercise. While asthmatic youth may experience a number of barriers to sport participation, healthy physical and social sport environments supported by coaches can help asthmatic youth athletes maintain long-term engagement in activity. This paper reports results of an assessment of an online coach education tool related to air quality, physical activity, and allergic disease (e.g., asthma). Focus groups with youth team sport coaches in southern Ontario ( = 12 participants) were conducted to explore how users experience the module and short-and medium-term outcomes of implementation. Although coaches perceive the module as relevant, it is considered less valuable in certain contexts (e.g., indoor environments) or when compared with other coach education (e.g., tactical). Although broad asthma management behaviours (e.g., athlete medical forms) were recognized, specific module-identified prevention and management techniques (e.g., the Air Quality Health Index) were less frequently described. Ensuring environment and health coach education emphasizes athlete performance while reducing risk is critical to promoting module application and providing safe and enjoyable youth team sport spaces.
Introduction
Asthma is one of the most common chronic diseases of childhood worldwide [1, 2] and affects approximately 600,000 Canadians under age 12 [3] . In Ontario, one of Canada's largest provinces with a population of 14 million [4] , asthma prevalence increased by 70.5% between 1996 and 2005, attributable, in part, to an increase in children's incidence [5] . It is projected that almost 1 in 8 Ontarians will have asthma by 2022 [6] , leading to calls for public health strategies for asthma prevention and management [5] . A growing body of evidence indicates that environmental changes, such as temperature change, extreme weather events, and air pollution, are likely to impact respiratory health [7] [8] [9] [10] [11] , particularly in vulnerable groups such as children [7, 12] . Impacts will vary geographically; for example, urbanization and vehicle emissions in high-traffic areas are correlated with an increased frequency of respiratory allergy [13, 14] .
Physical inactivity is also associated with asthma symptoms in asthmatic children and youth [15] [16] [17] ; although physical activity can act as a trigger for those whose asthma is not well managed, there have been calls for a "prescription" for exercise [15] , as physical activity is an important component of a comprehensive asthma management program and can not only improve asthma management and wellbeing of asthmatic patients, but also minimize other chronic health risks associated with sedentary behaviours [18, 19] . Children and youth often choose to participate in organized sport, and there is considerable evidence demonstrating the physical and social benefits of participation [20, 21] . In North America, children's organized sport outside of school is largely run through community-based programs and youth sport organizations [21] , led primarily by volunteer coaches and athlete parents, although (in fewer, and more competitive instances) subsidized coaches exist.
While children and adolescents with asthma may experience an increased number of barriers to physical activity and sport participation compared with nonasthmatics (e.g., hesitation to participate in highly competitive environments) [19, 22] , well-managed asthma in a supportive environment created by coaches, teammates, and sport providers can help
Materials and Methods
This research investigates responses from focus groups and one semi-structured in-depth interview with recreational and competitive youth team sport coaches. Focus groups were conducted in March 2015 in the Greater Golden Horseshoe Region of southern Ontario. While the Air Aware Coach Module is available for coaches across Canada [25] , participants were recruited from the Greater Golden Horseshoe region due to the quantity and variety of youth team sport organizations, and as these communities demonstrate diversity in their sociodemographic profile and physical environment. Recruitment was conducted to ensure maximum variation in sampling.
Participants include community-level recreational and competitive coaches ( = 12) of organized youth indoor and outdoor team sport. Purposive sampling was employed, and participants were recruited through sports organizations in the sample region. Inclusion of clubs in the sample frame was restricted to those providing recreational or competitive, outdoor or indoor, organized child and youth team sport. After compiling a list of organizations ( = 219), a random sample of clubs was contacted by email using a random number generator and asked to distribute an advertisement to coaches. Coaches whose email addresses were provided on organization websites were contacted with an information letter by email. Snowball sampling was used to complete the sample and fill gaps in participant characteristics.
Coach participants completed the Air Aware Coach Module and were invited to participate in a follow-up inperson ( = 6 participants) or online focus group ( = 5 participants) (depending on geographic location and personal availability). The focus groups were held at least three months following the provision of the module so that coaches would have an opportunity to apply content in their training. The cost of the module was subsidized for all participants. The inperson focus group was conducted in a public meeting room at a local library, while the online focus group used the online meeting website https://www.gotomeeting.com. One coach was unavailable for the focus groups, so he/she participated in a semi-structured interview (using the same interview schedule). Focus groups began with general conversation related to participant demographics and sport participation in order to increase rapport and comfort between participants and the researcher. The focus groups and interview were digitally recorded, transcribed verbatim, proofed, and coded using Nvivo for Mac. Prior to coding and thematic analysis, the coding manual and major themes that emerged in the focus groups and interview were discussed with another member of the research team in order to reduce possible bias. This research was granted ethics clearance from the University of Waterloo Research Ethics Committee, and the research was conducted with participants' understanding and consent.
Short-and medium-term outcomes and the user experience of the module were investigated. Short-term outcomes related to coach knowledge and attitudes toward the module, air quality, respiratory health, and sport were explored. Few specific probing questions were asked, and the discussion was open-ended and flowed naturally. To investigate medium-term outcomes, participants were provided with asthma in sport scenarios that described module content (Boxes 1 and 2) and were asked to discuss asthma and athlete management in these scenarios. More specifically, we wanted to understand what information from the module, if any, was recalled, and how it may have impacted attitudes or encouraged specific behaviours related to asthma in sport. There were 2 scenarios, broken down into parts A and B. For each scenario, part A was read to participants, and the group was provided with a hard copy. After discussion related to part A, part B was read and discussion followed. Finally, user experience was explored to understand perceptions of module implementation, barriers related to content application, and coach recommendations for future module development.
Results
Findings are presented in four sections. An overview of participant characteristics is followed by short-term outcomes of
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Part A: You have been coaching a group of teenagers, aged 14-15, in a competitive hockey league. You notice that Simon, a talented fourteen year-old with asthma who played really well last season, hasn't been using his reliever medication before or during practice, seems more tired than usual and covers less ground during practices and games. Last season, Simon was capable of outperforming many of his competitors when he had his asthma under control, and he was even noticed by scouts for the provincial development team. Being a high-level player whose competitive nature also transfers to school and his other extra-curricular activities, Simon was excited at the prospect of joining the development team at the age of 15 and expressed a strong desire to continue working toward this goal. Simon is complaining of fatigue and is sitting out of more games, claiming he doesn't think he is fit enough. Simon has also been acting more withdrawn than usual, and he isn't communicating with his teammates as much compared to last year. You also notice that he's not using his rescue/reliever medication before practice or games. At the same time, he's not showing any obvious signs of common asthma symptoms like coughing, wheezing, chest pain/tightness or shortness of breath.
Part B:
Simon is the only player on your team who is diagnosed with asthma, and the only player who uses an inhaler. Your team is playing at a tournament out of town, and between games you notice that while all of the members of the team are socializing, one of the louder boys makes a condescending comment in Simon's direction that indicates social stigma around his inhaler use. Simon ignores the comment and continues chatting with another teammate. After observing this interaction, you suspect Simon may be uncomfortable using his inhaler in front of his teammates, and this could be affecting his interactions with his teammates as well as his asthma management and performance.
Box 1: Focus group discussion scenarios-scenario 1, parts A and B.
Part A:
It is an unusually hot, muggy day in early May, and the beginning of the season for your soccer team; you are in charge of coaching a group of 8-10 year olds. There are a few new players in the group that you did not coach last year. Just before your practice starts at noon, 9-year-old Sammy, a new player, gets dropped off by her mother. Sammy immediately runs out onto the field with her ball, and is excited to be playing on the team. You have never met her mother before, but she comes over to you and despite being in a rush mentions that Sammy has had hay fever all her life and that lately she has noticed wheezing when she exerts herself, but doesn't think it's a problem. She casually suggests that Sammy has been playing more video games lately with her older brother and isn't in as good shape as she was a couple of years ago, since she hasn't participated in organized sport in the last 12 months. She also mentions that Sammy is just getting over a lingering cold but should be fine to practice. Sammy's mom gives Sammy a hug and tells you that she will be back to pick her up at the end of practice.
Part B:
On Wednesday the following week, you check the forecast and find that Saturday is forecast to be another unusually hot and muggy day. In anticipation of a hot day ahead, on the morning of your practice you check the Air Quality Health Index (AQHI) for your community, and it provides a reading of 7. You are aware that four of the players on your team are affected by respiratory allergy, and an additional two are diagnosed with asthma. All six of these players are attending practice today, which starts at noon. Box 2: Focus group discussion scenarios-scenario 2, parts A and B.
the Air Aware Coach Module. Medium-term outcomes are then reported, followed by themes related to user experience. Results are presented using participant quotes to illustrate themes that emerged both deductively and inductively from the focus group transcripts.
3.1. Participant Characteristics. Overall, = 12 coaches participated in the online ( = 5) or in-person focus group ( = 6), or the in-person interview ( = 1) ( Table 1) . Three coaches worked with a single team in a head coach role, while four served as assistant coaches. Five coaches worked with multiple teams, in both a lead and assistant capacity. No participants worked solely in a recreational program, although four were involved with both competitive and recreational programs, and often in multiple sports. The majority of coaches ( = 7) were involved with soccer as their primary sport, and the coaches were involved with children from a range of age groups between 8 and 18 years.
Short-Term Outcomes.
Focus groups continued with a broad discussion of participants' perceptions of the relevance of the module to their coaching experiences and activities. Coaches generally believed elements of the module to be valuable. One coach suggested the module "was relevant given that the sport [they coached] is played outdoors, [and] air quality is an important factor in that it can affect performance" (Soccer Coach). Coaches often spoke to their experiences either as athletes, or with athletes with asthma they have coached. Social factors, such as the possible stigmatization of asthmatic athletes, were identified when emphasizing the module's value:
More while I was a player, I had asthma and there were times it felt like you couldn't say you have asthma. . . you would hide your puffer. . . and it wasn't as accepted to ask the coach for a 10-minute break. . . and so I think the more it's The need for increased education and awareness of the risks associated with asthma was also identified:
It's a good module for other coaches to experience. A lot of people don't know too much about asthma and as we see asthma growing. . . I think it's really important for coaches to actually get an education about what asthma is and how can it be treated. (Soccer Coach)
While participants generally perceived the module to be valuable, some ( = 3) declared its relevance was limited to certain contexts. This attitude was closely tied to coaches whose sports were predominantly played indoors (e.g., basketball) and less reliant on cardiovascular endurance (e.g., curling). While they identified that the module "did talk a little bit about indoor sports" (Curling Coach), it was not perceived as relevant for their context: Further, although climate change is discussed in the module with respect to respiratory health, athlete vulnerability, and increasing temperatures and air quality (e.g., particulate matter, ground-level ozone), coaches did not mention climate change when asked about the module's relevance. Similarly, although specific preventative and management behaviours such as using resources like the Air Quality Health Index (AQHI)-a community-level health protection scale designed to provide air quality and health messages (see: http://www.ec.gc.ca/cas-aqhi/default.asp?lang=En&n= 065be995-1) [26] -were a significant theme of the module, coaches did not identify asthma management behaviours until probed.
Medium-Term Outcomes.
To investigate medium-term outcomes, asthma in sport scenarios was discussed by participants. Part A of scenario 1 (Box 1) describes a 14-yearold male hockey player who has not been using his reliever medication (e.g., an inhaler) and has seen a reduction in his performance. The player is complaining about fatigue and is sitting out of games implying he is not fit to compete, but the coach observes no common signs of asthma. When asked to speculate why this player is not using his reliever medication, participants articulated that the player might not attribute the symptoms to asthma or feel a need for medication. A soccer coach described that they "wouldn't have even thought the asthma thing right away," and they would have considered other factors such as "what's going on at home. . . healthy eating right before practice. . . mental grit, what's going on if [they're] fatigued. . . and then maybe eventually his health".
Coaches also described potential stigmatization related to asthma. A soccer coach identified that "maybe he wants to hide it from his teammates," and others discussed the possible fear of being stigmatized, perceived as weak, or having reduced playing time during games: Part B (Box 1) describes this player as the only player diagnosed with asthma using reliever medication. At a tournament the coach overhears discussion amongst teammates indicating social stigma around the player's medication use. While coaches identified possible stigmatization during part A, they were also asked about their role in managing the situation. The module emphasized coach support for asthmatic athletes, and participants echoed the value of inclusive social environments that ensure player comfort during medication use: While some coaches identified allowing the child to participate in training, others were less comfortable without completed medical documentation. This discussion highlighted the tension between ensuring athlete development, managing health risks, and organization guidelines/ policy.
When asked more specifically if their organization affiliations enforce medical form completion, coaches described that while policy may exist, often the deadlines are ignored, coaches do not comply, and compliance is not enforced at the organizational level: 
. and that's to me, from a liability standpoint, it's super dangerous (laughter). But it happens at the soccer-level all the time. (In-Person Focus Group Discussion)
Part B (Box 2) stated that similar weather is forecast for the following Saturday, and the AQHI reads 7 the morning of practice. Four players have respiratory allergy and two have asthma, and the session is at noon. Participants were asked about the AQHI and possible coach behaviours. Some coaches described that "before this Air Aware Module [they] didn't even know what the AQHI was" (Curling Coach), and prior to part B of scenario 2, the AQHI was not identified by participants. When probed, coaches often provided a vague description or were not confident in their description:
The ones with respiratory allergies or asthma are going to feel it more the higher the scale climbs, right? So personally, I don't know what a 7 would feel like. . . versus an 8, 9 or 10. (Soccer Coach)
When asked about a reading of 7, others were able to identify broad themes related to the index but could not describe specific recommended behaviours:
I see 7 out of 10 and so I know that's high. . . other than knowing where a 7 lies on the scale, I don't know what that feels like, I don't know how it affects the kids directly, just as I'm sure there are other impacts such as where the field is located, what kind of practice you are going to be running, all that kind of stuff. (Baseball Coach)
Although participants identified the AQHI's value and that it was "another resource to check" (Basketball Coach), a lack of coach autonomy was identified as a barrier to its use. Coaches described that decisions are often made at the club level related to training cancellation and scheduling: According to the AQHI, a reading of 7 suggests reducing/rescheduling strenuous outdoor activities for those at risk (e.g., children) or if symptoms (e.g., coughing, throat irritation) are experienced [26] . Based on this reading and the training conditions, the module recommends possible coach behaviours. Coaches echoed some of the module recommendations, including allowing players to take breaks and "more hydration times during the session" (Soccer Coach), modifying session plans to focus on skill development versus endurance training, communicating with parents and players with respect to athlete asthma support, and monitoring players for symptoms: Some of the more specific terminology or guidance from the module was not described. For example, the use of an individualized Asthma Action Plan, or following the 1-2-3 rule (using a rescue inhaler once before and a second time during activity, but ceasing participation if needed three times), was not identified.
Possible structural changes were also identified. For example, coaches described changing the training venue location and time, or moving training indoors for improved air quality. Club policy and organizational control were identified as barriers to these behaviours, specifically related to facility availability and training time and location: This attitude highlights the tension between managing athlete health and parental and player expectations and maximizing performance (and team success). The module described avoiding the "tough it out" attitude, in order to reduce stigma, and ensure players communicate symptoms with teammates or coaches. Ensuring well-managed social and physical environments is critical to both team success and reducing health risks in sport.
User Experience.
Most coaches did not report problems related to module usability. While one participant described their preference for classroom learning, this theme was only identified once:
I don't love learning online, I like in a classroom setting or having someone instruct you. . . it makes you interact with the material versus just skimming through and reading and answering multiple choice questions. It just gives you another way to kind of really absorb the information and let it hit home, so I would prefer if it was added on into a classroom setting. (Basketball Coach)
When they were asked if they participated in the optional components or accessed additional resources, the uptake was fairly low; some coaches saved the resources for later reference, while others did not read the content. One coach recommended resource availability following module completion:
I think it would be important. . . to be able to provide resources that coaches can refer back to. . . or they could disseminate, whether that being to athletes, parents or coaches just to broadcast at least the basic messages as widely as possible.
(Curling Coach)
Coaches were asked about barriers to module participation. While some articulated that $15 was reasonable compared with other coach education, others identified cost as a barrier as "if it was put out there for $15. . . your pool of people you' d be getting information to would be limited" (Soccer Coach). Coaches discussed the value of organization subsidization of coach education costs and identified that asthma coach education would not be prioritized if paying out-of-pocket.
Similarly, coaches described a lack of interest in asthma education compared with other possible courses, such as tactical or technical skill development: Participants generally recommended the module, particularly if subsidized. In order to improve the module or increase engagement, coaches identified combining asthma content with sport-specific coach education and emphasizing the benefits to specific sports and team performance. Coaches believed this would increase interest in Air Aware content and provide cobenefits related to coaching their sport. A summary of results is presented in Table 2 .
Discussion
This exploratory work has not only increased our understanding of how environment and health risks (specifically allergic disease and asthma) are understood amongst coaches in Ontario but offers an applied example of how organized youth team sport coaches perceive and apply an environment and health online coaching module. This research qualitatively assessed the impact of the Air Aware Coach Module. The module aims to provide an overview of issues related to the environment, respiratory health, and physical activity, supply protocols and resources for coaches to prevent or reduce asthma attacks, and increase coach understanding of risk factors as part of their due diligence [24] . This research investigated how coaches understand, recall, and apply module content in their team and athlete management and their recommendations for future module development. Understanding how coaches use the module and manage child and youth asthmatic athletes is critical to maximize athlete performance and ensure healthy and safe sport environments for participants. While other health-focused coach education exists (e.g., Making Head Way Concussion eLearning Series, offered in Canada by the Coaching Association of Canada), to our knowledge, the Air Aware Coach Module is the first and only coach education tool focusing on air quality and respiratory health [25] . This module is situated amongst other asthma education tools targeted toward a range of audiences. For example, Bruzzese et al. discuss an Asthma Self-Management for Adolescents program aimed to improve adolescent self-management skills [26] , while Swerczek et al. describe a nurse telephone coaching intervention that supports asthma self-management behaviours for parents [2] . Education programs for asthmatic children, parents, and stakeholders in the school environment also exist [27] [28] [29] [30] . The successful application of this module therefore fills a significant gap as it engages a population that may not have formal coach training [31] , or asthma management or child and youth health education. How other organized team sport stakeholders (e.g., sport organization guideline and policymakers) prioritize or understand asthmatic athletes is an avenue for future research.
When coaches were asked about module relevance, broad themes related to asthma management in sport (e.g., athlete stigmatization) were identified. Specific details (e.g., the AQHI, applying an Asthma Action Plan) were less frequently described, even when probed. Coaches often drew on their own asthma symptoms and behaviours or experience coaching asthmatic athletes (e.g., use of reliever medication). Given all participants were involved with competitive teams, they may have longer-term relationships with athletes and exhibit a deeper understanding of athlete health concerns compared with a recreational coach sample (who typically coach players for a single season). Understanding how coaches from recreational environments value and apply the module may provide a deeper understanding of how coaches engage with and understand athlete health, encourage buy-in from different coach populations, and ensure both competitive and recreational athletes experience healthy physical activity and sport participation. This is critical given the number of children involved in organized sport (approximately 51% of Canadian children) [32] and the unique barriers recreational coaches may face to pursuing coach education (e.g., time availability given the voluntary nature of recreational coaching).
The imbalance of competitive and recreational coaches may also have influenced focus group dynamics, as competitive coaches may be more likely to emphasize team performance and results compared with recreational coaches. This emphasis could also influence how coaches form relationships with and manage asthmatic athletes. Future research focusing specifically on recreational coach perceptions and experiences will allow for increased understanding of how asthmatic athlete management is prioritized in different sporting contexts in Ontario. Further, we know undesirable coaching behaviours, injury, lack of fun, and excessive pressure are possible reasons for dropout and decreased sport satisfaction for youth athletes [31, 33, 34] . While some competitive coaches may be familiar with their athletes' health and social behaviours, some may engage in risky management behaviours (e.g., encouraging athletes to compete through physical pain) or interact more frequently with athletes who are healthy or do not disclose their symptoms [23] . This was emphasized when coaches reported increased interest in education focusing on improved team performance compared with health in sport. This is unsurprising, as while social developmental outcomes beyond on-field success are important to coaches [35] , athlete development and enhanced performance are the primary objectives in competitive sport environments [36] .
When asked about future coach education, participants prioritized other health outcomes (e.g., concussions) or tactical or technical skill development in their particular sport. While the module includes sport-specific components, it is purposefully designed to include coaches of all sports (e.g., team/individual, indoor/outdoor). Certain content was not perceived as relevant, and coaches described possible increased engagement if content was specific to their interests or incorporated in preexisting sport-specific education. Given the value competitive coaches put on team success and player improvement in addition to social development [37] , emphasizing the links between well-managed asthma and team success and improved individual performance should be a major component of future coach education.
Other research [19, 22, 38] has described the possible barriers (e.g., organizational policies, avoidance of symptoms) that children or youth with asthma or respiratory disease may face related to participation in and enjoyment of physical activity. While children with asthma are generally less active than nonasthmatic youth [19] , evidence indicates that physical activity can act as a protective factor against asthma development [16] , and medical professionals recommend well-managed participation in physical activity for both respiratory and other health benefits [15, 39, 40] . This gap between evidence and behaviours (perceived barriers to involvement versus long-term physical activity) highlights the need for coach education emphasizing well-managed asthma and the provision of safe physical and social environments.
This research focused heavily on the role of the coach in understanding and managing respiratory health risks in youth team sport. While coaches are fairly autonomous, focus group participants described the role of structural factors in their ability to manage asthmatic athletes (e.g., club policy for practice/game cancellation). Further, coaches identified the value of organization subsidization of the module's cost in order to increase coach participation. While this may be possible in certain contexts, clubs may not have available resources for coaches to complete supplemental education, particularly given the challenge of declining sports participation [41] and the competition for often scarce resources between increasing participation costs, coach education, facility maintenance, and competition entry fees [32] .
Finally, while focus group discussions indicate coaches aim to improve their athletes' ability to execute their sport in a safe environment, a limitation of this research exists in the social dynamics associated with focus group participation. Coaches often described asthma management or healthpromoting behaviours when discussing the scenarios presented; however research participants tend to provide socially desirable responses, especially when the scope of the work involves a sensitive topic [42] . While the scenario-based focus groups are a good indicator of coach attitudes and behaviours, participant intentions may not dictate exactly how they would behave in practice or with different contextual factors. In competitive environments where winning is heavily emphasized and valued, some coaches may still not manage asthma according to Air Aware guidelines, potentially increasing athlete vulnerability.
Conclusions
In conclusion, ensuring environment and health coach education emphasizes how coaches can work with athletes to maximize performance while reducing risk is critical to promote module content application in youth organized sport. Improving coach understanding and management of environment and health issues, specifically related to asthma management, will help reduce athlete vulnerability, provide safe and enjoyable youth team sport spaces, increase sport participation and performance, and ultimately reduce the public health burden associated with physical inactivity and respiratory disease in Canada.
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